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SPECIFICATION 

T±tle of the Invention 

PARTS EXCHANGE MONITORING SYSTEM 

Claims 

(1) A parts exchange monitoring system for notifying 
malfunction information in a circuit part loaded, in an 
electronic device to a maintenance state monitoring center 
when malfunction occurs to the electronic device and for 
executing repair/ exchange of the circuit part with a defect , 
the system comprising: 

one or a plurality of electronic devices , each including 
an electronic circuit assembly mounted with an ROM circuit 
unit that has records of information about the circuit part 
and management of the circuit part, a nonvolatile memory 
means for storing the management information about the 
electronic circuit assembly, and a control means provided 
with a first comparing unit for comparing Information from 
the ROM circuit unit and information from the memory unit; 

a system control means including an information 
collecting storage unit for executing input and output of 
management Information against the control means of each 
of the electronic devices, an automatic notifying unit for 
automatically notifying information collected by the 
information collecting storage unit to a designated 
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department, a function test actuating unit for carrying out 
a function test, based on the result of the management 
information, on the electronic device with the defective 
circuit part having been exchanged, and a second comparing 
unit for extracting an exchanged part from the parts 
configuration information and the system configuration 
information of the electronic device; 

an input means for inputting information required for a 
worker to do maintenance work on the electronic device to 
the system control means; 

a display means for confirming the information required 
for the maintenance work from the system control means; 

an external memory means for storing user information, 
work history Information, and the system configuration 
information ; 

a visual means for outputting work time when the work 
history information is stored in the external memory means; 
and 

a network control means for connecting the system 
control means and the maintenance state monitoring center 
through a public communication circuit and at the same time, 
for sending out the output Information from the automatic 
notifying unit. 
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Detailed Description of the Invention 
[Industrial Field of Utilization] 

The present invention relates to a parts exchange 
monitoring system; and more particularly, to a parts 
exchange monitoring system used for maintenance of an 
electronic device, etc. 
[Prior Art] 

Traditionally, when an electronic device (e.g., a 
computer or a communication device, etc.) breaks down, 
malfunction information (e.g., defective part name, 
installed location of the defective part and so on) is 
noticed to a maintenance monitoring center. Then, a 
maintenance person having received the notice goes to a 
place where malfunction occurred, carrying him with a 
substitute for the defective part, performs repair work 
followed by the confirmation of proper operation through a 
function test. Afterwards, he records on a slip date of 
work, details on malfunction, information about a 
substitute (e.g., name, revision and manuf acturing lot, 
etc.), circumstances of an electronic device being replaced, 
information about user, name of a worker, and so forth, 
attaches the slip to a removed defective part as a repair 
tag, and requests to a repair department for a proper 
repair. 
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[Problem(s) to be Solved by the Invention] 

Although the conventional method described above may 
identify a defective part at a very high percentage when an 
electronic device breaks down, it could take long time to 
repair especially when a maintenance person is absent for 
example, causing a lot of loss to a user. It would be 
necessary to increase the number of maintenance people with 
professional knowledge about an electronic device of 
question in a way of prevention of such malfunction, this 
increases labor costs and is ended up with an Increase in 
maintenance fees of electronic devices. 
[Means for Solving the Problem(s)] 

A parts exchange monitoring system for notifying 
malfunction information in a circuit part loaded in an 
electronic device to a maintenance state monitoring center 
when malfunction occurs to the electronic device and for 
executing repair/ exchange of the circuit part with a defect, 
the system comprising: one or a plurality of electronic 
devices, each including an electronic circuit assembly 
mounted with an ROM circuit unit that has records of 
information about the circuit part and management of the 
circuit part, a nonvolatile memory means for storing the 
management information about the electronic circuit 
assembly, and a control means provided with a first 
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comparing unit for comparing information from the ROM 
circuit unit and information from the memory unit; a system 
control means including an information collecting storage 
unit for executing input and output of management 
information against the control means of each of the 
electronic devices , an automatic notifying unit for 
automatically notifying information collected by the 
information collecting storage unit to a designated 
department, a function test actuating unit for carrying out 
a function test, based on the result of the management 
information, on the electronic device with the defective 
circuit part having been exchanged, and a second comparing 
unit for extracting an exchanged part from the parts 
configuration information and the system configuration 
information of the electronic device; an input means for 
inputting information required for a worker to do 
maintenance work on the electronic device to the system 
control means; a display means for confirming the 
information required for the maintenance work from the 
system control means; an external memory means for storing 
user information, work history information, and the system 
configuration information; a visual means for outputting 
work time when the work history information is stored in 
the external memory means ; and a network control means for 
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connecting the system control means and the maintenance 
state monitoring center through a public communication 
circuit and at the same time, for sending out the output 
information from the automatic notifying unit, 
t Preferred Embodiment ( s ) ] 

Hereinafter, preferred embodiments of the present 
invention will be described in detail with reference to 
accompanying drawings . 

Fig. 1 is a diagram illustrating a first embodiment of 
the Invention. In Fig. 1, a parts exchange monitoring 
system of the invention includes one or a plurality of 
electronic devices 1 of which loaded parts are monitored, a 
system controller 7, a keyboard input device 8, a CRT 
display device 9, a file device 10, a visual device 11, and 
a communication network controller 12. The system 

controller 7 is connected to the electronic device 1, the 
keyboard Input device 8, the CRT display device 9, the file 
device 10, the visual device 11, and the communication 
network controller 12 through a signal line, respectively. 
Moreover, a maintenance state monitoring center 13 
installed outside is connected to the communication network 
controller 12 through a communication line. The electronic 
device 1 Is constituted by one or a plurality of electronic 
circuit assembly cages 2 (hereinafter referred to as 
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1 cage 9 ) , a nonvolatile memory unit 5 , and a control unit 6 . 
The cage 2 consists of one or a plurality of electronic 
circuit assemblies 3 (hereinafter referred to as 'package'). 
The package 3 is mounted with circuit components as well as 
ROM 4, respectively- The ROM 4 is attached during the 
manufacturing process of the package 3, and contains 
information on generation management of the package 
(revision) (e.g., BIX), manufacturing information of the 
package (manufacturing lot) (e.g., A0008: This indicates 
the package is manufactured in the 8 tfa place at plant A.), 
and so on. And, the controller is connected to the ROM 4 
and the memory unit 5 through a signal line, respectively, 
and has a comparing unit 6a for controlling them. The 
memory unit 5 loaded in the electronic device 1 stores a 
device name and manufacturing number 5a, new parts 
configuration information 5b, and old parts configuration 
information 5c. Moreover, the system controller 7 is 

constituted by an information collecting storage unit 7a, 
an automatic notifying unit 7b, a comparing unit 7c, and a 
function test actuating unit 7d. The file device 10 stores 
user information 10a, work history information 10b, and 
system configuration information 10c. 

Continued from the above, the following explains about 
an operation of the parts exchange monitoring system of the 
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Fig. 2 is a flow chart explaining the operation of Fig. 

1 . 

Fig. 3a, Fig. 3b, and Fig. 3 c are diagrams 
illustrating respectively an example of history file 
storage information in the parts exchange monitoring system 
of the invention. In Fig. 2, when power of the electronic 
device 1 is ON (S101), the comparing unit 6a reads 
information out of the ROM 4 on a designated package 3 that 
had been stored in the memory unit 5 when power was turned 
on previously, and records, in the new parts configuration 
information 5b, the old parts configuration information 5c 
and the information read out of the ROM 4 when power was 
turned on this time, and compares new and old parts 
configuration information (S102). In result of the 

comparison if a discrepancy is detected in new and old 
parts configurations, the comparing unit 6a intrudes into 
the system controller 7. And, the system controller 7 
reads device name and serial number 5a (e.g., device name: 
EPU123, serial number :A0O02 ) out of the memory unit 5, and 
compares the system configuration information 10c that is 
stored in the file device 10 registering for system 
mounting with the device name and serial number 5a of the 
electronic device 1 detected to have a discrepancy by the 
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Information collecting storage unit 7a of the system 
controller 7. Then, information such as name of an 
electronic device 1: EPU123, serial number of the device: 
A015, cage number: 001, location of the package; A, name of 
the package: AX123, revision of the package: BIX, and 
package manufacturing lot: A0008 , and visual information 
provided by the visual device 11 are stored in the file 
device 10 as the. work history information 10b (S103). The 
comparing unit 7c of the system controller 7 compares the 
manufacturing lot of the package in the stored work history 
information 10b and the system configuration information 
lOc, and if a discrepancy (e.g., A0008 is recorded as 
B191.) is detected (S104), it displays, on the CRT display 
device 9, the new parts configuration information 5b and 
the old parts configuration information 5c being stored in 
the memory 5 (S105). Fig. 3a illustrates an example of the 
display. Next, the system controller 7 drives the function 
test actuating unit 7d against the electronic device 1 to 
automatically conduct a function test (S106) . And, a 
worker operates the keyboard input device 8, and inputs a 
worker's name who actually exchanged the package and a work 
purpose (S107) as shown in Fig. 3b , the worker's name and 
the work purpose are stored in the file device 10 as a work 
history information 10b from the information collecting 
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storage unit 7a of the system controller 7. As to the work, 
the CRT display device 9 displays a work number (e.g., user 
number: 123UX and registration number:0019) as shown in Fig. 
3c (S108). Later, the information thus explained (new and 
old exchange parts information, worker's name, work purpose, 
and work number) is informed from the automatic notifying 
unit 7b of the system controller 7 to the maintenance state 
monitoring center 13 through the communication network 
controller 12 (S109). In addition, if the comparing unit 
7c of the system controller 7 has detected that although 
the manufacturing lots of the package are coincident (S104) 
and so are the names of the packages , revisions of the 
packages are discrepant (e.g., BIX was changed to A4C) 

(5110) , the CRT display device 9 displays a message, for 
example, 'Discrepancy is involved in revisions during the 
package exchange." as new and old package information 

(5111) . After the display, a function test is 
automatically carried out by the function test actuating 
unit 7d (S106), followed by the process same as the one 
used when only the manufacturing lots are discrepant. 
Lastly, in case the names of the packages are discrepant 
(e.g., AX123 is changed to AX132) (S112), the CRT display 
device 9 displays a message, for example, "Discrepancy is 
involved in package names during the package exchange" as 
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new and old package Information (S113) , indicating that the 
package exchange has been done incorrectly. Seeing the 
display, the worker, similar to before, operates the 
keyboard input device 8 and inputs a worker's name who 
actually exchanged the packages and a work purpose (S114). 
As to the work, the CRT display device 9 displays a work 
number (e.g., user number: 123UX and registration 
number:0019) (S108). Later, the work information 

(discrepancy information, worker's name, work purpose, and 
work number) is informed from the automatic notifying unit 
7b of the system controller 7 to the maintenance state 
monitoring center 13 through the communication network 
controller 12 (S109). Meanwhile, when power of the 
electronic device 1 is turned off and then turned on again, 
all information is changed, that is, the new parts 
configuration information 5b of the memory unit 5 is 
changed into old parts configuration Information 5c, the 
previously stored old parts configuration information 5c is 
erased, and information in the ROM 4 is updated to the new 
parts configuration information 5b, respectively. 

Meanwhile, the system controller 7, the keyboard input 
device 8, the CRT display device 9, the file device 10, the 
visual device 11, and the communication network controller 
12 may be kept inside the electronic device 11, or may be 
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assembled Inside a system power supply controller (th±s ±s 
a machine for turning on the power supply for the 
electronic device group and is connected to each device by 
serial Interface) or inside an automatic operation 
controller (this is an emergency power cutoff in case of a 
fire and/or an earthquake breakout by controlling a 
conditioner, lighting equipment, CVCF: constant 

voltage/constant frequency power supply and panel board) . 
[Effects of the Invention] 

As has been explained so far, according to the parts 
exchange monitoring system of the invention, even a worker 
having no technical (professional) knowledge on an 
electronic device of interest can exchange defective 
circuit parts. In addition, a function test is not only 
automatically conducted on the device having a new part, 
but also the exchange state management of the circuit parts 
is done automatically- Moreover, because the exchange 
state of the circuit parts is automatically informed to the 
maintenance state monitoring center, the worker can 
immediately check their situation on the CRT display device, 
making a rapid response thereto, so that losses in a user 
can be reduced to the minimum. In this way, it becomes 
unnecessary to increase the number of maintenance persons, 
and it is now possible to suppress an increase in labor 
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costs as well as maintenance fees on the electronic device 
at the same time. 

[Brief Description on the Drawings] 
[Fig- 1] 

Fig. 1 is a block diagram illustrating one embodiment 
of a parts exchange monitoring system according to the 
present invention . 
[Fig. 2] 

Fig. 2 is a flow chart explaining an operation of Fig. 

1 . 

[Fig. 3] 

Figs. 3a through 3c are drawings illustrating 
respectively an example of history file storage information 
in the parts exchange monitoring system of the invention. 

[Description of Reference Numerals] 

1 : Electronic device 

2 : Cage 

3 : Package 

4: ROM 

5 : Memory unit 

5a: New parts configuration Information 
5c: Old parts configuration Information 
6 : Controller 
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6a: Comparing unit 
7 : System controller 

7a: Information collecting storage unit 
7b: Automatic notifying unit 
7c : Comparing unit 

7d: Function test actuating unit 

8 : Keyboard input device 

9 : CRT display device 

10: File device 

10a: User information 

10b: Work: history Information 

10c: System configuration information 

11: Visual device 

12: Communication network controller 
13: Maintenance state monitoring center 
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[Document Name] Drawings 
[Fig. 1] 

1 : Electronic device 

2 : Cage 

3 : Package 

4 : ROM 

5 : Memory unit 

5a: device name and manufacturing number 

5b: New parts configuration Information 

5c: Old parts configuration Information 

6 : Controller 

6a: Comparing unit 

{&<D/^ytr— z/z Otber package 

7 : System controller 

7a: Information collecting storage unit 
7b: Automatic notifying unit 
7c: Comparing unit 

7d: Function test actuating unit 

8 : Keyboard input device 

9 : CRT display device 

10: File device 

10a : User information 

10b: Work history information 

10c: System configuration information 
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11: Visual device 

12: Communication network controller 

13 : Maintenance state monitoring center 

ti&CDMl^^Wtz Other electronic device 



[Fig. 2] 
ffltfci Start 
101: Power on 

102: Is new parts information coincident? 

103: Store discrepancy information in file device. 

104: A discrepancy only in lots? 

105: Display parts exchange message. 

106 : Actuate a function test on electronic device on which 
parts exchange is performed* 

107: Display worker's name and work purpose. 
108: Generate work number and display. 

109: Automatically notify parts exchange information to 
maintenance state monitoring center. 

110: No discrepancy in package names but discrepancy in 
revisions? 

Ill: Generate work number and display. 
112: Discrepancy in package names 
113: Display a failure of parts exchange 
114: Display worker's name and work purpose 
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D : End 



[Fig- 3] 
(a) 
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Tanaka Kenji 


Malfunction repair 
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